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(57) ABSTRACT

A composite disc rotor includes a disc main body, a coupling
bracket and coupling units. Fach of the coupling units
includes a bobbin, a clip and a coupling bolt. A head part of
the bobbin includes a torque receiving portion inserted in the
notch and a projection projected 1n a circumierential direc-
tion from an end of the torque receiving portion. A pipe part
of the bobbin 1s extended from the head part and 1s fitted 1n
a coupling through hole of the disc main body. The clip
includes a connecting portion between the torque receiving
portion and the notch and a pressing portion extended from
the connecting portion between the head part and the cou-
pling bracket. The coupling bolt 1s inserted into each of
through hole of the bobbin to {ix the coupling bracket to the
coupling unait.
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1
COMPOSITE DISC ROTOR

BACKGROUND

The mvention 1s related to a composite disc rotor for a
disc brake of a high-performance vehicle such as racing car
and sports car. Specifically, the mvention 1s related to a
composite disc rotor capable of reducing a number of parts
to thus reduce a cost while securing suflicient durability and
reliability.

Since a high force 1s applied to a disc rotor, which 1is
provided 1n a disc brake for braking a vehicle, upon braking,
it 1s necessary to secure suflicient strength and rigidity, so
that a weight thereof 1s apt to increase. On one hand, since
the disc rotor 1s provided at a side closer to a road surface
than a spring incorporated to a suspension, 1.€., with the disc
rotor performs as unspring weight, 1t 1s required to reduce
the weight even 1f only slightly, for a rnde quality or traveling,
stability. Therefore, a composite disc rotor has been known
in which an imner peripheral edge part of a disc main body
and an outer peripheral edge part of a coupling bracket
referred to as a bell are connected by a plurality of sets of
coupling units at a plurality of equally-spaced positions in a
circumierential direction so that high brake torque which 1s
applied upon braking can be transmitted (refer to Patent
Documents 1 to 5). In addition, the circumierential direction
in the present specification means a circumierential direction
of the disc rotor, unless particularly mentioned. An axial
direction 1n the specification means an axial direction of the
disc rotor, unless particularly mentioned. A radial direction
in the specification means a radial direction of the disc rotor,
unless particularly mentioned.

In the composite disc rotor, the disc main body 1s made of
a light material having suflicient wear resistance such as
ceramic composite material or carbon composite material.
Also, as disclosed 1n Patent Document 1, the disc main body
may be formed of cast 1ron. In any case, entire shape of the
disc main body 1s a circular ring shape, and both side
surfaces thereof in the axial direction perform as a pair of
friction surfaces to which pads are pushed upon the braking.
In addition, the coupling bracket 1s made of a light alloy such
as aluminum-based alloy, magnesium-based alloy and the
like and, entire shape of the coupling bracket 1s a circular
ring shape or a circular disc shape having a step portion
which 1s provided at a central portion 1n the radial direction.
The coupling bracket i1s coupled and fixed to a hub together
with a wheel at an assembled state of the disc brake. The hub
1s a rotating-side bearing ring member consisting of a rolling
bearing unit for wheel support. Also, each coupling unit
couples the disc main body and the coupling bracket so that
the brake torque can be transmitted therebetween and a
difference of amounts of thermal expansion and contraction
based on temperature changes can be absorbed.

The basic structure of the composite disc rotor 1s as
described above. In the conventional structure disclosed 1n
Patent Documents 1, 2 and 4, however, the number of parts
1s large, and the cost 1s increased. In the disc main body and
the coupling bracket which are strongly coupled and fixed,
the high force 1s applied to the respective coupling units in
addition to the brake torque, due to a moment between the
disc main body and the coupling bracket upon the braking.
Therefore, 1t 1s thus dithicult to secure the durability 1n the
structure disclosed in Patent Document 3). Also, since a
plate spring having a poor yield of the material thereof 1s
used as the structure disclosed 1n Patent Document 35, the
cost 15 1ncreased.
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| Patent Document 1| JP-A-2004-530848
| Patent Document 2| JP-A-2006-528332
| Patent Document 3| EP 1 013 956 B2

| Patent Document 4] EP 1 930 617 Bl
| Patent Document 5| EP 1 970 591 Bl

SUMMARY

It 1s therefore one advantageous aspect of the present
invention to provide a composite disc rotor capable of
securing suilicient durability and reliability and reducing the
number of parts while suppressing the manufacturing costs
ol respective parts, thereby reducing the cost thereof.

According to one aspect of the mvention, there is pro-
vided a composite disc rotor comprising;:

a disc main body, having a ring shape, having a pair of
friction surfaces which are opposite each other in an axial
direction of the disc main body and to which pads are pushed
upon braking, including a plurality of coupling portions at a
plurality of circumierential positions of the disc main body,
cach of the coupling portions being disposed inner side 1n a
radial direction of the disc main body and being formed with
a coupling through hole;

a coupling bracket, having a plurality of notches which
are opened in an outer peripheral edge of the coupling
bracket and disposed at the plurality of circumierential
positions; and

a plurality of coupling units, disposed at the plurality of
circumierential positions, and each of which includes a
bobbin including a head part and a pipe part, a clip and a
coupling bolt, wherein

the head part includes a torque recerving portion inserted
in each of the notches and a projection projected 1n a
circumierential direction of the disc main body from an end
of the torque receiving portion 1n the axial direction,

the pipe part 1s extended from the head part and 1s fitted
in the coupling through hole,

cach of the bobbins 1s formed with a through hole
penetrating the head part and the pipe part,

cach of the clip includes a connecting portion between the
torque receiving portion and a inner surface of each of the
notches and a pressing portion extended from the connecting
portion in the circumierential direction between the head
part and the coupling bracket, and

cach of the coupling bolts i1s 1nserted into each of the
through holes of the bobbins to {ix the coupling bracket to
the coupling unit, so that a torque applied to the friction
surfaces 1s transmitted to the coupling bracket via the
bobbin.

The pressing portion may include a spring portion pro-
vided between the projection and the coupling bracket so as
to urge the projection away from the coupling bracket 1n the
axial direction.

The composite disc rotor may be configured such that: the
connection portion surrounds three sides of the torque
receiving portion of each bobbin and has a folded-back
shape, at least two pressing portions are extended from
opposed positions of the connection portion, which are bent
from at least one edge of the connection portion to an
opposite side to the torque receiving portion, and a part of
cach of the pressing portions 1s contacted to both circum-
ferential side portions of each of the notches

The composite disc rotor may be configured such that: the
spring portions are formed by folding back tip half parts of
a pair of the pressing portions which are extended from an
edge of the connection portion at a side of the head part 1n
the axial direction, toward the head part, and the spring
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portions are held between the head part and the pressing
portions with being elastically compressed in the axial

direction.

The composite disc rotor may be configured such that: the
respective pressing portions are extended from four posi-
tions of the connecting portion, two of the four positions are
the opposed positions of the connection portion 1n the edge
thereot at the side of the head part in the axial direction, the
other two of the four positions are opposed positions of the
connection portion 1n an opposite edge thereof at an opposite
side of the head part, and the respective pressing portions
interpose both circumierential sides of each notch of the
coupling bracket from both axial sides.

The composite disc rotor may be configured such that: the
respective pressing portions are extended from two positions
of the connecting portion, the two positions are the opposed
positions of the connection portion 1n the edge thereotf at the
side of the head part in the axial direction, and both the
pressing portions are contacted to one axial surface of both
circumierential sides of each notch.

The composite disc rotor may be configured such that: the
pressing portion 1s extended from an edge of the connection
portion at a side of the head part in the axial direction, an
extension part 1s extended inward in the radial direction
from the pressing portion, and the extension part includes an
engaging part which 1s engaged with an 1nner end portion of
the head part in the radial direction so as to restrict a
displacement of the clip outward 1n the radial direction.

The composite disc rotor may be configured such that: at
least a part of an mner surface of each of the through holes
of the bobbins 1s formed with female screw, and each of the
coupling bolts 1s screwed with the female screw.

The composite disc rotor may be configured such that
cach of the clips 1s integrally formed of a metal sheet having
a resilience and corrosion resistance.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a perspective view showing a composite disc
rotor according to a first embodiment of the mvention, which
1s seen from an inner side at an assembled state.

FIG. 2 1s a perspective view showing the composite disc
rotor shown 1n FIG. 1, which 1s seen from an outer side at
the assembled state.

FIG. 3 1s an enlarged view of an X part in FIG. 1.

FIG. 4 1s an enlarged view of a Y part in FIG. 2.

FIG. 5 15 an orthographic view seen from the inner side at
the assembled state.

FIG. 6 1s an orthographic view of the composite disc rotor
shown 1n FIG. 1 seen from a radial direction at the
assembled state.

FI1G. 7 1s an othographic view of the composite disc rotor
shown 1n FIG. 1 seen from the outer side at the assembled
state.

FIG. 8 1s a perspective view of the composite disc rotor
shown 1n FIG. 1 seen from the mner side at a state where a
disc main body and an attachment plate part are separated.

FIG. 9 1s a perspective view of the composite disc rotor
shown 1n FIG. 1 seen from the outer side at the state where
the disc main body and the attachment plate part are sepa-
rated.

FIG. 10A 1s a perspective view ol constitutional parts of
a coupling unit of the composite disc rotor shown 1n FIG. 1
seen from the inner side, and FIG. 10B 1s a perspective view
seen from the outer side.

FI1G. 11 1s an orthographic view of the disc main body that
1s taken out, which 1s seen from the inner side.
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FIG. 12 1s an orthographic view of the disc main body that
1s taken out, which 1s seen from the radial direction.

FIG. 13 1s an orthographic view of the disc main body that
1s taken out, which 1s seen from the outer side.

FIG. 14 1s an orthographic view of a coupling bracket of
the composite disc rotor shown 1n FIG. 1 that 1s taken out,
which 1s seen from the inner side.

FIG. 15 1s an orthographic view of the coupling bracket
that 1s taken out, which 1s seen from a radial direction.

FIG. 16 1s an orthographic view of the coupling bracket
that 1s taken out, which 1s seen from the outer side.

FIG. 17A 1s an orthographic view of a bobbin of the
composite disc rotor shown in FIG. 1 seen from the radial
direction, FIG. 17B 1s an orthographic view of the bobbin
seen from the circumferential direction, FIG. 17C 1s an
orthographic view of the bobbin seen from the outer side and
FIG. 17D 1s an orthographic view of the bobbin seen from
the 1nner side.

FIG. 18A 1s an orthographic view of a clip of the
composite disc rotor shown in FIG. 1 seen from the radially
outer side, FIG. 18B 1s an orthographic view of the clip seen
from the inner side, FIG. 8C 1s an orthographic view of the
clip seen from the outer side and FIG. 8D 1s an orthographic
view ol the clip seen from the circumierential direction.

FIG. 19A 1s a perspective view ol a clip according to a
second embodiment of the invention, which 1s seen from the
mner side, and FIG. 19B 1s a perspective view of the clip
according to the second embodiment of the mnvention, which
1s seen from the outer side.

FIG. 20A 1s an orthographic view of the clip according to
the second embodiment of the invention, which 1s seen from
a radially outer side, FIG. 20B 1s an orthographic view of the
clip seen from the mner side, FIG. 20C 1s an orthographic
view of the clip seen from the outer side and FIG. 20D 1s an
orthographic view of the clip seen from the circumierential
direction.

FIG. 21A 1s an orthographic view of a clip according to
a reference example, which 1s seen from the radially outer
side, FIG. 21B 1s an orthographic view of the clip seen from
the inner side, FIG. 21C 1s an orthographic view of the clip
seen from the outer side and FIG. 21D 1s an orthographic
view of the clip seen from the circumierential direction.

DETAILED DESCRIPTION OF EXEMPLIFIED
EMBODIMENTS

FIGS. 1 to 18 show a first embodiment of the invention.
A composite disc rotor 1 of this embodiment has a disc main
body 2, a coupling bracket 3 and a plurality of sets of
coupling units 4.

An entire shape of the disc main body 2 1s a circular ring
shape. The disc main body 2 i1s formed by a light material
having suthicient strength, rigidity and wear resistance such
as ceramic composite and carbon composite. Both side
surfaces of the disc main body 2 in an axial direction
perform as a pair of Iriction surfaces 5 to which pads are
pushed upon braking. Also, a coupling part 6 1s provided at
an ner peripheral edge of the disc main body 2 so that 1t
more extends in a radially inner side than the friction
surfaces 5. The coupling part 6 has a flange part 7 and thick
parts 8 (coupling portions). The flange part 7 has an inward
flange shape and i1s formed to continue over a whole cir-
cumierence at an mner side part of an inner periphery of the
disc main body 2. Her, the inner side 1s a central side 1n a
width direction of a vehicle with being mounted to the
vehicle. Also, the respective thick parts 8 are formed at a
plurality of equally-spaced positions 1n a circumierential
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direction (a plurality of circumierential positions) so that
cach thick part continues to an outer side surface of the
flange part 7 1n the width direction and the inner periphery
of the disc main body 2. In the present embodiment, the
thick parts are formed at 10 positions. The respective thick
parts 8 are formed with coupling holes 9 at central portions
thereol so that the respective coupling holes penetrate the
thick parts 8 1n an axial direction of the disc main body 2.
Also, 1 the present embodiment, ventilation slots 10
through which both inner and outer circumierential surfaces
of the disc main body 2 communicate with each other are
formed at parts of the disc main body 2 between the
respective thick parts 8 in the circumierential direction.
Thereby, the composite disc rotor 1 1s a ventilated disc.

Also, an entire shape of the coupling bracket 3 1s a circular
ring shape. The coupling bracket 3 1s formed by performing
the forging and necessary cutting operations for a light alloy
material such as aluminum-based alloy and magnesium-
based alloy. An outer diameter of the coupling bracket 3 1s
slightly smaller than an inner diameter of the part of the disc
main body 2 where the friction surfaces 5 are formed, and
1s sulliciently larger than a diameter of an 1nscribed circle of
the respective thick parts 8 of the flange part 7. Also, the
coupling bracket 3 1s formed with a step part 11 at its radially
central portion, and includes an attachment plate part 12 that
1s positioned at an mnner diameter-side than the step part 11
and a coupling plate part 13 that 1s positioned at an outer
diameter-side than the step part 11. The attachment plate part
12 1s formed with attachment holes 14 at a plurality of
circumierentially equally-spaced positions 1n a radially cen-
tral portion thereof. The attachment holes 14 are formed at
five positions 1n the present embodiment. Bolts or studs (not
shown) are 1nserted into the attachment holes 14 to couple
and 1ix the composite disc rotor 1 to a rotating-side flange of
a rolling bearing unit of a wheel support. Also, the coupling
plate part 13 1s formed with notches 15 at a plurality of
circumierentially equally-spaced positions thereof. Each of
the notches 15 1s opened to an outer peripheral edge of the
coupling bracket 3. The notches 15 are formed at 10
positions 1n the present embodiment. The number of the
notches 15 is the same as that of the coupling holes 9. Also,
the respective coupling holes 9 are located at substantially
central positions of the respective notches 15 1n the radial
direction at a state where the disc main body 2 and the
coupling bracket 2 are concentrically combined. In other
words, the notched 15 are positioned at the plurality of
circumierential positions of the thick parts 8. That 1s, the
respective coupling holes 9 are matched with the respective
notches 135 at a state where the disc main body 2 and the
coupling bracket 2 are combined. In this embodiment, a
thickness of the parts of the coupling plate part 13 where the
respective notches 135 are formed 1s made to be larger than
the other parts circumierentially spaced from the parts,
thereby securing the compatibility between the lightweight
object and the necessary strength and rigidity.

In the composite disc rotor 1, the respective coupling units
4 are placed between the respective thick parts 8. In other
words, the respective coupling parts 4 are placed between
the respective notches 15. Thereby, the disc main body 2 and
the coupling bracket 3 are combined so that the brake torque
can be transmitted therebetween and the slight oscillating
displacement can be made 1n a direction along which central
axes thereol can be deviated.

Each of the coupling units 4 includes a bobbin 16, a clip
17, a coupling bolt 18. Further, a washer 19 through which
the coupling bolt 18 1s inserted 1s provided for each of the
coupling units 4.
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The bobbin 16 1s formed by performing the cutting
operation for a metal material having suflicient strength and
rigidity such as 1ron-based alloy, for example carbon steel,
high-speed tool steel and stainless steel. The bobbin includes
a head part 20 and a pipe part 21 1n order from an axially
iner side. A cross sectional shape of the head part 20 1n the
axial direction of the disc rotor 2 has a rounded rectangular
shape. The head part 20 includes a torque receiving portion
22 and a pair of projections 23a, 235 each of which having
an outward flange shape. A width size of the torque receiving
portion 22 1s the same as or slightly smaller than a width size
ol each of the notches 135 formed at the coupling bracket 3.
Therefore, the torque receiving portion 22 can be inserted
into each notch 15 from the outer peripheral edge-side
opening. After the torque receiving portion 22 1s inserted, 1t
does not rattle. Also, the projections 23a, 236 are formed to
protrude from both axial end portions of the torque receiving
portion 22 in both circumierential directions. An interval D
(refer to FIG. 17) between the projections 23a, 23b 1s
slightly larger than a size that 1s obtained by summing a
thickness T (refer to FIG. 3) of the part of the coupling
bracket 3 where each of the notches 135 are formed and two
times of a thickness t (refer to FIG. 18) of a metal plate
configuring the clip 17 (D>T+2t). Also, the pipe part 21 can
be fitted 1nto each coupling hole 9 formed at each of the thick
portions 8 of the coupling part 6 of the disc main body 2 so
as not to be ratted. Also, an mner diameter of the pipe part
21 1s slightly larger than an outer diameter (screw thread
diameter) of a screw rod part 24 of the coupling bolt 18 and
1s sutliciently smaller than a diameter of a head part 25 of the
coupling bolt 18. Also, a central portion of the torque
receiving portion 22 1s formed with a screw hole 26 nto
which the screw rod part 24 1s screw-engaged and which 1s
concentric with an nner periphery of the pipe part 21. The
coupling hole 9 penetrates the head part 25 and the pipe part
21. In addition, the coupling hole may be formed as a hole
without being formed with the screw rod part 24, and the
coupling bolt 18 may be screwed with a nut (not shown).

Also, the clip 17 1s integrally made by a stainless spring
steel plate having elasticity and corrosion resistance. The
clip 17 includes a spacer portion 27 and a pair of spring parts
28. The spacer portion 27 has a connection portion 29 and
four pressing portions 305 at a part held between the head
part 20 of the bobbin 16 and an inner surface and a
peripheral part of each notch 15. The connection portion 29
1s formed by folding back the spring steel plate mto a U
shape. The connection portion 29 surrounds three sides,
which are radially inner side and both circumierential sides,
of the torque receiving portion 22 of the bobbin 16, except
for a radially outer side. Also, the respective pressing
portions 306 are formed by bending the opposed parts of the
connection portion 29 from both axial edges thereof 1n an
opposite side to the torque receiving portion 22 and are
provided 1n a pair for each of the opposed parts. An interval
between the respective pressing portions 305 at a free state
of the clip 17 1s the same as or slightly smaller than the
thickness T of the part of the coupling bracket 3 where the
notches 15 are formed. Therefore, the respective pressing
portions 3056 elastically interpose both circumierential sides
of the part of the coupling bracket 3 where the notches 135 are
formed from both axial sides.

In addition, both the spring parts 28 are formed by folding
back tip half parts of the pressing portions 305, 305 of the
respective pressing portions 305, which are positioned at an
opposite side (1inner side) to the pipe part 21, toward the head
part 20 (toward the inner side). In this embodiment, the
spring parts 28 have a central portion that 1s bent mnto a
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substantially partially cylindrical shape and a flat tip, respec-
tively, and are opposed to the pressing portions 3056, 306 at
a slight gap therebetween. Like this, the spring parts 28 are
held with being axially elastically compressed between the
projection 23a of the head part 20 and both the pressing
plates 3056 at an assembled state of the composite disc rotor
1. An axial elastic force 1s applied between the projection
23a and the coupling bracket 3 having the bobbin 16 coupled
and fixed thereto.

Also, 1n this embodiment, the pressing portions 30a of the
respective pressing portions 305, which are positioned at the
pipe part 21-side (outer side). The pressing portions 30q are
provided with extension parts 31 extended therefrom in the
radial direction to a more mner side than the head part 20.
Tips of the respective extension parts 31 are formed with
engaging parts 32 that are engaged with radially imnner end
edges of the outer-side flange part 235. Thus, the clip 17 1s
prevented from being displaced in the radially outer direc-
tion 1 each notch 15, wrrespective of the centrifugal force
that 1s applied when the composite disc rotor 1 rotates.

The respective bobbins 16 are coupled and fixed to the
disc main body 2 by the respective coupling bolts 18 and the
coupling bracket 3 1s elastically supported to the head parts
20 of the respective bobbins 16 by the respective clips 17.
In a state where the respective coupling bolts 18 are inserted
into the coupling holes 9 of the coupling part 6 of the disc
main body 2 from the outer side to the inner side, the
respective tips thereol are screw-engaged and further tight-
ened 1nto the screw holes 26, 26 of the respective bobbins
16. Thereby, the respective bobbins 16 are coupled and fixed
to the disc main body 2. The respective bobbins 16 and the
respective clips 17, 17 are engaged into the notches 15 of the
coupling bracket 3 before the respective bobbins 16 are
coupled and fixed to the disc main body 2. Therefore, at a
state where the respective bobbins 16 are coupled and fixed
to the disc main body 2, the disc main body 2 and the
coupling bracket 3 are coupled so that the torque can be
transmitted therebetween through the respective coupling
units 4 and they can be slightly relatively displaced.

Since the composite disc rotor 1 of this embodiment 1s
configured and assembled as described above, 1t 1s possible
to secure the suflicient durability and reliability and to
reduce the number of parts while suppressing the manufac-
turing costs of the respective parts, thereby reducing the cost
thereol.

That 1s, according to the composite disc rotor 1 of the
present embodiment, the torque receiving portions 22 of the
bobbins 16 of the respective coupling units 4 and the
respective notches 15 are coupled, so that 1t 1s possible to
transmit the sufliciently high torque between the disc main
body 2 and the coupling bracket 3. Also, each of the
coupling units 4 has a gap corresponding to a difference
(D-T-2t) between the interval D between the projections
23a, 23b and the sum of the thickness T of the part of the
coupling bracket 3 forming each notch 15 and two times of
the thickness t of the metal plate configuring the clip 17.
When the moment in the direction of inclining the central
axes of both the disc main body 2 and the coupling bracket
3 1s applied therebetween, both the disc main body 2 and the
coupling bracket 3 are relatively displaced while elastically
deforming the spring parts 28 of the clips 17 provided 1n the
respective coupling units 4. Hence, 1t 1s possible to prevent
the excessive force from being applied to the respective
coupling units 4 by the moment that 1s applied upon the
braking. As a result, 1t 1s possible to secure the reliability and
durability of the composite disc rotor 1 having the respective
coupling units 4 incorporated thereto. Also, at a normal state,
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the coupling part between both the disc main body 2 and the
coupling bracket 3 does not rattle due to the elastic force of
the respective spring parts 28.

Also, according to the composite disc rotor 1 of this
embodiment, the respective coupling units 4 do not have a
part whose material yield 1s poor and manufacturing cost 1s
high, such as the circular ring-shaped plate spring disclosed
in Patent Document 5. Also, since the respective clips 17, 17
are provided with the spacer portions 27 and the spring parts
28, 1t 1s possible to reduce the number of parts and to thus
reduce the cost, which results from the easiness of the part
manufacturing, the part management and the assembling
operation.

FIGS. 19 and 20 show a second embodiment of the
present invention. A clip 17a for the comp051te disc rotor of
this embodiment includes a pair of pressing portions 3056
that 1s formed only at one axial edge of the connection
portion 29, excluding the pressing portions 30a from the clip
17 of the first embodiment refer to FIGS. 10 and 18). Also,
a pair of spring parts 28 1s provided which continues from
tip edges of both the pressing portions 30b6. In a state where
the composite disc rotor 1 includes the clips 17a, both the
pressing portions 306 are contacted to one axial surface
(1nner surface) of both circumierential sides of each notch
15 (for example, refer to FIGS. 8, 9, 14 and 16) of the
coupling bracket 3.

According to the structure of the second embodiment,
unlike the clip 17 of the first embodiment, 1t 1s not necessary
to strictly match the interval between the outer pressing
portions 30aq and the inner pressing portions 305 and the
thickness T (refer to FIG. 3) of the part of the coupling
bracket 3 where the notches 15 are formed. That 1s, when the
interval 1s larger than the thickness T, the coupling bracket
3 rattles between the respective pressing plates 30a. On the
other hand, when the interval 1s smaller than the thickness T,
it 1s dithcult to mount the clips 17 to the respective notches
15. Compared to this, when the clip 17a of this embodiment
1s used, the coupling part 6 (refer to FIGS. 1 and 2) of the
coupling bracket 3 and the disc main body 2 does not rattle
even when the size precision 1s not strictly regulated.

Also, although not shown, 1t may be possible to provide
the clip 17a shown in FIGS. 19 and 20 with the same
engaging parts 32 ({or example, refer to FIGS. 10 and 18) as
those of the clip 17 of the first embodiment by extending the
pressing portions 305, 30b.

Since the other configurations and operations are the same
as those of the first embodiment, except for the shape of the
clip 17a, the overlapping illustration and description are
omitted.

According to the invention configured as described above,
it 1s possible to provide a composite disc rotor capable of
securing suilicient durability and reliability and reducing the
number of parts while suppressing the manufacturing costs
ol respective parts, thereby reducing the cost thereof.

First, according to the composite disc rotor of the mven-
tion, the disc main body and the coupling bracket can be
coupled by each coupling unit so that the brake torque can
be transmitted and the disc main body and the coupling
bracket can be slightly relatively displaced based on the
moment. Hence, 1t 1s possible to prevent the excessive force
from being applied to the respective coupling units by the
moment that 1s applied upon the braking and to secure the
reliability and durability of the composite disc rotor having
the respective coupling units incorporated thereto.

Also, according to the composite disc rotor of the inven-
tion, the respective coupling units do not have a part whose
material yield 1s poor and manufacturing cost 1s high, such
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as a circular ring-shaped plate spring disclosed in Patent
Document 5. Also, since each clip 1s provided with the
spacer portion and the spring part, it 1s possible to reduce the
number of parts and to thus reduce the cost, which results
from the easiness of the part manufacturing, the part man-
agement and the assembling operation.

The features of the invention are the structure of each
coupling umt for coupling the disc main body and the
coupling bracket, which are separately configured. The
materials and shapes of the disc main body and the coupling
bracket are not limited to the shown structures and the
various materials and shapes can be adopted.

Also, 11 1t doesn’t care that the coupling part (refer to
FIGS. 1 and 2, for example) of the coupling bracket 3 and
the disc main body 2 slightly rattle, 1t may be possible to
configure the composite disc rotor by using a clip 175 that
has the engaging parts 32 for preventing the diametrical
deviation but does not have the spring parts 28 (for example,
refer to FIGS. 10 and 18) for preventing the rattling.

What 1s claimed 1s:

1. A composite disc rotor comprising:

a disc main body, having a ring shape, having a pair of
friction surfaces which are opposite each other in an
axial direction of the disc main body and to which pads
are pushed upon braking, including a plurality of cou-
pling portions at a plurality of circumiferential positions
of the disc main body, each of the coupling portions
being disposed at an 1nner side in a radial direction of
the disc main body and being formed with a coupling
through hole;

a coupling bracket, having a plurality of notches which
are opened 1n an outer peripheral edge of the coupling
bracket and disposed at the plurality of circumierential
positions; and

a plurality of coupling units, disposed at the plurality of
circumierential positions, and each of which includes a
bobbin including a head part and a pipe part, a clip and
a coupling bolt, wherein

the head part includes a torque receiving portion nserted
in each of the notches and a projection projected 1n a
circumierential direction of the disc main body from an
end of the torque recerving portion 1n the axial direc-
tion,

the pipe part 1s extended from the head part and 1s fitted
in the coupling through hole,

cach of the bobbins 1s formed with a through hole
penetrating the head part and the pipe part,

cach of the clips includes a connecting portion which 1s
located between the torque receiving portion and an
inner surface of each of the notches and two pressing
portions which are extended from the connecting por-
tion 1 the circumierential direction and located
between the head part and the coupling bracket,
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cach of the coupling bolts i1s inserted into each of the
through holes of the bobbins to fix the coupling bracket
to the coupling unit, so that a torque applied to the
friction surfaces 1s transmitted to the coupling bracket
via the bobbin,

cach of the pressing portions includes a spring portion that
extends from a tip edge of the pressing portion, the
spring portion having a tip end direct to the head part
of the bobbin, and 1s provided between the projection
and the coupling bracket so as to urge the projection
away from the coupling bracket in the axial direction,
and

the pressing portions are only extended from an edge of
the connection portion at a side of the head part in the
axial direction such that an edge of the connection
portion at a side of the pipe part 1 the axial direction
does not include pressing portions.

2. The composite disc rotor according to claim 1, wherein

the connection portion surrounds three sides of the torque
receiving portion of each bobbin and has a folded-back
shape,

the pressing portions are extended from opposed positions
of the connection portion, which are bent from the edge
of the connection portion to an opposite side to the
torque receiving portion, and

a part of each of the pressing portions 1s contacted to both
circumierential side portions of each of the notches.

3. The composite disc rotor according to claim 2, wherein

the spring portions are formed by folding back the tip ends
of the pair of the pressing portions which are extended
from the edge of the connection portion at the side of
the head part in the axial direction, toward the head
part, and

the spring portions are held between the head part and the
pressing portions with being elastically compressed 1n
the axial direction.

4. The composite disc rotor according to claim 2, wherein

the respective pressing portions are extended from two
positions ol the connecting portion,

the two positions are the opposed positions of the con-
nection portion 1n the edge thereof at the side of the
head part 1n the axial direction, and

both the pressing portions are contacted to one axial
surface of both circumierential sides of each notch.

5. The composite disc rotor according to claim 1, wherein

cach of the clips 1s imtegrally formed of a metal sheet
having a resilience and corrosion resistance.

6. The composite disc rotor according to claim 1, wherein

at least a part of an inner surface of each of the through
holes of the bobbins 1s formed with a female screw, and

cach of the coupling bolts 1s screwed with the female
SCIEwW.
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